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ABSTRACT 



PROBLEM TO BE SOLVED: To obtain nickel hydroxide having large primary particle diameter by 
continuously adding aqueous solution of a nickel salt and an alkali hydroxide and ammonia water to 
water or ammonia water, neutralizing the nickel salt while keeping in a specific condition, drying the 
precipitated nickel hydroxide. 

SOLUTION: The nickel salt solution of 1 to 3 mole/L of concentration, the aqueous solution of the 
alkali hydroxide of 1 to 10 mole/L, 1 to 10 mole/L of ammonia water are continuously added to a 
reactor having an agitator charged with water or ammonia water, the reaction mixture is kept at pH 10 to 
11, ammonia concentration ≥0.5 mole/L, preferably 0.7 to 3 mole/L, the nickel salt is neutralized at 
20 to 50°C precipitating the nickel hydroxide, filtrating, and drying to obtain the nickel hydroxide 
comprising triangle pole having nearly triangle shaped surface or the secondary granules which is the 
agglomerate of the primary granules having triangle shape, of 1 to 10 μm preferably 1 to 7 μm 
of the length of the triangle. 
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[BUS] **«W(9^^-A'f*>'-*«*©jE«S* 
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[ff*ig2] Mg, Ca, St, Ba, Al, V, M 
n, Fe&tfCoJ;9:fr.5»a»fe8tfft5'>fc<i:'fel 
SW^tcH-StN i ^-fSJS^JtiCTO. 5£TF©«8 
fflT&trft*^ 1 tcfB$©*Sfc-ffc=. y*/H8t*. 

f<0»Mg, Ca, Sr. Ba, AK V, Mn, 

ffi^TC^SrN i lc^-T2)Jl^Jt(c:-C0. 5£*T©$Sffl-C 

/w*MF-fr!>**.Mfc$*£aau ■WfcttJMflftTi!: 6 
0 0-1 0 0 0"C©l5H©ja«T«l6*L-C45it*« 

v *>\<wmwL t *.mtTfr* y *.®m t r y*=.T* 

fc fcitiKftl-An;*., SUSW fOSiSa**© p H£ 1 0 
~l iro«ll:fi*too, S.o, SJCflTtfrosiSS-g- 
#3t©TV*=rjg«SrO. 5*A'/L£t_h©«6fflfcH& 
# Loo, ±12- y J r/\^Wk 2 0 ~ 5 o *Cto9mnfc& 

g, Ca> Sr, Ba, Al, V, Mn, FeMCo 
J; 5 fc«»*»6«ttix*d>fc< t % l «©a-&jcsli©ia 

trWf =■ y ^A«*»« t xattoT** y *®m try 

^rjjcfc&jgi&ajteAD*., K^£:^ft 1 ©Rf£:^ , l•g•^l©p• 
H£l 0~l l©«5fflfcfiM$L-oo, SJ&lf«F© 
SiS:S'&^'F©TV^-=Tjg«SrO. s^k/LSU:© 
«Sffllc«#too, ±lH-^/Hfi£±fem-&7G*©J& 
iSr2 0-5 OlC©«SH©mS-C*?PLT, ±IEffi^5c 

S-frSrtSr^mt-rs M*g 2 fcfB«©*»ft- v >r 

[f**g7] W*^i^tt2icfs*©*^t;=y^/v^ 

^&*fc^£ttTfcS*7'J-tW£:mvr, Mg, c 
a, Sr, Ba, Al, V, Mn, FeayCoi^i 

z>m>bmt£tiz>'j>t£< t%ia©S5«5t^©ig©7Kjf 

[ft*® 8] ff*3Sl, 2Xtt3fclBfl©;WKfl:=:y$r 

/v^a-f- £ y ^ ? Mt^m t ®& u Kfttt#H*Tfc6 
o o ~ i o o o ic©$5ii©ja«T?tt^-t-s n 1 t 



1-5 y ^*A • =y**«£«fc4MW:©«36m 
[0 00 1] 

[»w©jRi-ss«^!f] *?8»tt» #*®$«y?-!7. 
A-f*yz*«»©]E«SiiMrei!>5 y ^£a • 
^Q&mm (- y ^r/m y ^ 57 a) ©k^ t lt»® 

ft, ZtiZmftk UTffi^Syf-frA • = 

[0 0 0 2] 

[ft#©a«] Ji£¥©^l!m^«g©«XK:^v>, ffi 
i^/mf-?B«T?JLoii5SBEffiffl©priB4**S»H y 

m»«y^^A^*>-r)!>cl|f&©jEffift^«i: LTtt, 
tfefc, Jl^Xtt h v^MgigSr^ff U y ^ >7 A-f * V© 

y^^A, -s/^^y^^A, ■vvtfvmvj-v&m 
© y !7 a t miMtm t <D&&mikm**D & fix v > 5. 

}>©MflWspS;££*vC:i8!J, *©*l£«|&#H»-r*>5 

£*s-et5t©©, 3^^^®^yg L >>A£fflv^fc^-g■^^ 
[0003] rwr*fur, =-y^;uKy^^Af4, = 

t'v =2/^®ey^t>A§-<-^i: Lit&&mm, l 

iNi 1 _ X M X 0 2 (fflU Mli*v^*V?A v */V 
~>^A, ^hO-f-^A, ^y^A, T/WS-^A, n 
^S, ^^(i^^^Afe^L, XI40< 

X< I4r«fc1-^fc5 0 ) Li Ni^x.yC 
0 x M v O 2 ({St, MttT/W^aiJ'A, 
A, #/i^£A, xhayf^A, XMy<!) !>A4r* 
U XRVYte, 0<X<1, 0<Y<1, 0<X+Y 
< 1 £Wfc1-8fcT?fe3o ) l b*pe>ttTV>5. C©i5* 

t, lH , i!'/H«t«©«?l6#tt^-t-<'^TV>5it, = 
[0004] roj;5**-fr»fls*«x -^Wtctt, ± 

-g-u gjg^^fc^, ^fttt#ffl^^, 6oo~ 
1 0 0 onager 1 o~s off$Mjfe*u ^stJS 

[0 0 0 5] £©£3fctt3fcWfcfc*iVvC, Ji^t?fc5 
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[0 0 0 6] L*»Lfc#fc, ft*, i©*?^ 

r±, o . i m mgi©-mi» ? M Lfc*m 5 ~ 

3 0a tnaa^r^^m^-Cfcio #B8¥ 7-230 
8 0 8-§-&$atett:, 9y\£\s>T **©flSV^y 
^Kyf^AiSrftSfcj&fcJi, 0. 1 /1 m.£AT© — iSfc 

va^asfsststvcv^a. La>u ~©£5u:, 
[0 0 0 7] **tMWt5^^AWd-v-»«6 
ff 4o fc 4 t oatiffiT^WlBJMITTSR* Lfc 4 * © 

gBft«#©ffljaas*»*©**, sssft-cv**. i$ng 

¥5- 1 5 1 9 8 8#4S:$tK>4#i§¥7-l 8 3 0 4 7-f§- 
tt*/h4v>«if, 4 ©K/&, BP*>, *HF-JMB 

Hft?}B:©#fi? t «^J«*S^: L < fc 3 r fc 

H-c*>-5 4#;t<bft-o^, 

[0 0 0 8] ft*, «r«LfcJ:5fc, =^/H» 

®y^?A, =s/$vn&y^*A N -v^vsiy^^A 
®<D&&mm&TEffl£®st vx%^z#*m.tewv 

eiMWMfeas 2 ~ 1 0 m m ©¥*&»& ( 5 0 %) 

i-5rt^a*UV^»*f*iiTVN5 (#$¥5-9 4 
8 2 2-§-&$B) . aXA'MllfJrA^S}-^ 

s§ y f- v j*m<oi*GmcM# 1 0 %%mmt 3 ~ 1 5 n 

m, 5 0 % j&«^riS 8 ~ 3 5 ;z m, 90 3 0 

~8 0jum-efc*,fc 5 ffiffiat 

VNit^tgmSHTV^ <»M¥5-1 5 1 9 9 8#-& 

$8) . lie, '▼vjyvfty^^AoiM-tcrt, ¥tttt& 

#3 0-10 0Mm©«5fflte*>3£4s6*S*U^4Jf«l 
StlT^S 0»M¥5-28 3O7 - 4*&«) . 

[0009] y^«7A-^y^y«^Mk**»6> 

y f~$j* • •visit ym&mityxDit&mm* o . o 5 ~ 
5. oraVgoiittitt, -9-4 * 

¥8-6 9 7 9 O^Sl) . 



[0 0 10] L*»L&#fe, ft*, -ftBff«©*#V* 
[ Q 0 1 1 ] 

mmm&^x 0 4-rsnjg] 

*ttf ^TkS^Kyf-^A^^-vr^©^ 
©3Effi««j«t!:*5it5±-ffiUfcJ; 5ftra)a*»*i-5fc 

*fcft£ft;fct>©TfcoT, y^^A^f^-y-JJcttffi© 
fflg4We|&ftlc0aK:Jllv*S £ 4 
M©*^*i^fc=y^&-?- N *©§J!ii;Mfc, £tu& 

KWti-syf-frA • =s"ir^«-e-K'fbteiia^-Rof j &© 

£ 4 £ B W 4 +«. 

[0 0 12] 

0 m m©«SH *> * 4 fcfctft 4 *H{ls= y fr/vft 

[0 0 13] *»WKiJi«, ±t*Btfls-y*-*«HP 
ti, Mg, Ca, Sr, Ba, A 1 , V, Mh, FeS 
tfC o J; 9 ft5»i6>6»KJx5'>ft< 4 1 1 «©?£& 

<£AT. «-a-5E*tv^5it^*>*. ) 4rNifc*tt-5 
m*lt\CX0. 5SlTOHmx^k>X^Xii^\ sx 
T> i©i 5 ft^kSHb-f^/wK^ Sr«-&*K{k=y'7- 

[0 0 14] *^lc:J:tb«, ±^Lfci5ft 
*K{k= y ^^MKt^-tt, ^cd^® tCM g , Ca, Sr, 
Ba, A!, V, Mn, FeStfCoJ:t)45l|i>bl 
«^5'>ft< 4t)lS©5c^ (£iT> ^*5c^tV^5r 
4dS*>5. ) #BWb*Jttf/XWt*IWIS*fc UTN i IC 
StfSlBt^JtKTO. 5^T©«5fflT-^»$ttTV>-Cfc 

[0 0 15] JMMiteiitfi, ±15 («•&) *IMb=y 

^Vff^t-B-mt^U K{ktt#ll^TlC6 0 0~ 

1 o o ot©©H<D?fiS-e«LTft5 y ^>>A • =y 

[0016] xk, #»«fcj:*i.if, TkXJiry^^r 
* *tt»X/*TKJ«lt fc =- y 4 *.mt 7 >\>n 

SJSJB^fti© p H«r 1 0 ~ l l ©ftffllc^S boo. a 
o, RlSflrtl 3 ©RJffi;jS-g-ft«p©T^=.TaiSSr0 5* 
/W/ L£t±©$5Hk:«jf Loo, ±15= y -Jryv^a* 2 0 
~5 0t©«Effl©mflrC*5fnLt\ *»^t=S"ir/M|a-7- 
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[0017] #?§gJ!{;:4Jxf4\ r©#8cfc*sv>T\ 

-^/VlSi^tC. Mg x Ci, S r , Ba, Al, V, M 
n , F e&tfCo 4 9 ft£8A^3tf;mV>fc < it 1 

&7c%coi&$;tp%)~f2, r t Id 4oT, i^P>^7c^Sr 

[0 0 18] #3Sf!t;:4*U4\ 7kSMfc= 

y -!r /UfcS^ ZfrKftm £ -BrT ft 3 * 9 !> - f ^T, 

±lB*tMfc=. y ^vfSc-T-O*® £it:-5C:tfc:4o 
-eta. 

[0 0 19] JEfc, #3§f!lc44U4\ Jk»UfcJ:3* 
(**) *»fc=y*A4W («« 

gtfflSCTfc: 6 o o ~ i o o o troteHwiBJe-cjfefc-t-s 

[0 0 2 0] 

14, ^B/45»J(iEH^^T-foSH^tt«XttH^««co 
a*Sl~l O/tnKDflSHlC&tK $f*L<tt, l~7(i 
[00 2 1] *38WfcJ:$*«{lssiy4r/M|t^©-««r 
2 KSi-J: 5 K» *3S§i3lc4**8Mt-y^/w&^4, 

r±, aE5 3jcfirwu-cv5^^e«iE=«^*>5=. 

St 14, -»ctt-T-!iS3fBfcBWU-CV>5«|i 
[0022] r©4 5 tefrmt-y ^wfltf-Kfe^T, 
limi 9 *>/h£l^t £»4, rftfcKSt LT^bftSy 

^ * a • = s/ *fr&&mum*o-wm- % , 

[0 0 2 3] *fc, ±1BHatt*XttHa*:|*©-Wft 
ia<0gi*#l 0Mm4 91>*:#^i2l4, *©4 
5 ti-Wg&ftWk Lfc ~ SfcSFf-tt, 4 0 ~ 5 

l*lSB* -Citfc Lfc*&-fc*£lMfc* *» 5 r t /65ft * 
l/\ r©4 5»^ ^J*-<rtart*r*-*-5«^BMb«t3E 
ffi^feKtUTfflVNfcU^^A^±y-)!fem?th,f4, iM 



[0 0 2 4] r©J;5 4*^ia5*i!<b=y^vt 
toTA*!) £fflwc$fPU it J: 

tot, ffiBS=y^v^»*U<fflv>P>Jx*. 
ry^rte, #*t i/OBvt^v^s, #£l< 
i4, Tv*=T*turfflVNp>tL5. *®?^r^*yt 

LTtt, *BMb"J- h y * A, *MflS* !> 5> A, 

[0 0 2 5] ±fB=y^/i'S©4ifp^}C*5V>T, =y 

lfi££;h,St>©-CI4&vv6S, a*, -v>r;\>mM&ms. 

1 ~ 3 *7W/ L , imitTfr* y 14 1 ~ 1 0 *>\> 
Sttl4, 1 0~1 6*fr/L<Dm$.%fii-Zi><Di!>m 
[00 26] #3691 IE 4 Z*.mt~ v trMefroWkn 
fS«JC, »4L<t4, ^»/>*»7KX(4r^=77K«r 

s^-a-ife 0*5 y-) wpHSri o~i i<o«5atc» 

^SS:0. 5*/W/L£l±, »*U< (4, 0. 7-3* 
VLOffiilCftftLoo, ±|S-y-{r^«r2 0~5 

*«F*L<, >i», S^14Sr#itbr, ±»Lfc4? 
fc, 2 0~5 0'C©<6ffl-C*>5. K^NrF^tt, Sfe 

aatstftt*^, at. 2o~4 8»$ 

[0027] *%^(c4H(4, r 04 5 tur, ^5*5 

t v LftSfSoX* v>r»ffi^Sr^5 

-ia©«$*Jl~l 0 /im©«Sfflfcibl9, ff*L<(4, 
l~7Mm©^ffltc:fe2.„ *»WK:457k»^ 
y^/Wi|aiF-(4, Xj^@Jffa!)j£(C45 1 OllOt-^© 
iNBfil^O. 2° ~0. 3° ©^ffitcfeo, Sf4L< 

14, 0. 2° ~o. 2 8° (Dmchv, %%o*mt 
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[0 0 2 8] MIC *»gPjfcJ;mr, *»tt-f ^ 
r, Bi, Al, V,.Mn, F e.RlfC o «fc tl &.&ifr&> 

[0029] {1U rroipfc, Mg, Ca, Sr. B 
a, Al, V, Mn, F eRVC o X 9 1£ 5i¥a»<b»ti 
ti5'M<Hll©7c$, SP*» «£-7c5if£r-gtf«-& 

»±, 0. 5£HT-Cfe»3, #*L<I4, 0. 00 1 

~0. 5 (D$m-Zh 9 , #£1X14, 0. 0 5- 

0. 40«asffl-efe5. ^©JlWfctfO. 5Srffi^.Stt 
14, Bf»o«*fc***Sr*i-6*^*iMi=s'*/utt 

[0 0 3 0] HI-, *38Mt.t^tf. ±aufci5ft 

m&) *mt~v^jv®3-(n&mzMz, c a , s 

(4, *%^(-«fc5 *BWb=yy-^tt^**fc» 

iWb«XHt*tWIS«»4: LT, flrfcHU tt*3**utf J: 
[0 0 3 1] »* U Millie ifuf, (« 

f3««5c*©*o*»« 1 *BMb7/v# 1) t £5g 
gEL-CiPx.r, ±f3««5E*Oitt*«fftU *«fbftx 
HSWMbiL/t, *SMb=y^ift^©*ffifc: 
flrfflU rii*«au tafrttutfJ: 

v\ ±b«#5gIII«>*«:<Mpu *&4bfeXf4BMb&$: 

rft* QR«) *SMb=s/-5r/V«^©SD5fc 

KlS« t P<0pHf4, 7~8fc##1-3£fc##$U\, 
[0 0 3 2] i(DJ;5(c:b-C, ($-80 *MMbs=-y^A- 

©»4, BR«*ix*t©T?HtftV^ tt*5E*/ 



(NitS-g-x^) W^-Jfctt, Jits 0. 5Um?fc 

9, $j*L<tt, o. ooi~o. soiitfeo, 1$ 
In, o. oi~o. 3 3«X6B8*»*U\ rcojs-f-tk 

#0. 5 ±ra**5c*©*afldhxtt 

■MUM* (£4) *«{b=y^/u|ll ; F05«ffi£W|.O*S 
[0 0 3 3] i©<t5tL-T, tt*5c5H**©*fSfc« 

»£*-cfts *sMb=*^v**ri, at, * 

©^#&?fcfRLat< ft*. L*>U JWSEfciJvfi, r 

BMb**r#*.S. BP*>, *«flssy^/Hft^-© 
&ffil£tt«FLfc5c3?f(4, roj:54*iMb-s'^A*t : f 
tV^fMt^t^m-B-U CittftfbttMM'p-C 

[0034] itr)J;5^-^ *B?^i-J;^«s 

tot, *ffi*KffjEHft»TJ*>5=Aa«tXttHA*E 
5 b, *fc, *MWbJsy*-A4t^«r*K:4MR**-C^? 

<b=s"{r^w(a-7-*»srtiJT?#5. ^>tt. ^IS^liiJ; 
tt*roW!3a^-7ciR*^tf«-g-*Klb=y^wti 

[0035] *»WfcJ:ii«, ±3*UfcJ;5* 

*BMfc=y^A^a^- («« («-&) *Rfls-y^yHt^f- 
Srttf. ) ^rfflv^r tfciot, -»c^Sc7>^fvv 
y^^A • =s/^/MS£&fb&«*«r»gfc»3£i;Js 

^•5c*Rtf/Xtttt*5c?fl«r^-t-5 £ # 14, ^H^tcJH 
^r-^tf. ) IS-? Jt!» s 1 . 0 0 ~ 1 . 0 5 coSSfflTS-a- 
U iii«rffl«^SiSWfoBWttt#!Bft«P, 6 0 0~i 
OOO'C, £F£L<(4, 7 0 0~8 5 OlCWfigfc-t: 1 
o~3 0«iriSS, ftfifeb, r©^, jJUSft^tf, 

3 o n mommK&z-&m0m**%2> z t #-et 



-5- 



* D <7 A • = y tr^ (RTM&TtmX. x//x\m%% 
*) «&g#l. 5~2. Og/mLt^K, J*£B« 

#o. o 5~imVg t*£<, jEmmvont vxm 

[0 0 3 7] io±54!)f^-=7^S^«ft;«i 

fflVNbtta. ®sjaa^6oot;j;9'{>(sv''t#w:, y 
i o o ot^® y 

10 0 3 8] 

*38§n » r h <b $mm ic i *) at & $ ft* t> ©-ewe* 
vn, stTfcfc^T, %tt. #fc»J©IBiWSfct:r;h,tf, a 

[ 0 0 3 9 J HJSW 1 

MOffl*W#«58*©IM«!>7>«e=7* (1. 
O^V/L) J|fl2L«rtt»*, &#T> i*tfcffl*=y 
^i^&ifc (2. 4*/u/L) irTV^e-Tzk (13. 
3^/U/L) h%*:h?iV9 9mL/B$&tfl 8mL/ 

SpH = y ho- 7t»Sil$*, pHfclO. 5±0. 

3»ciii^boo, *a<w-h (8. 6*/w 

/L) *«KMti:Al*.fc. r©<fc3fc:LT, 

t r t *mcr v y * t & 
tT^ofc„ rrow, sjtsflrwsj^jft-a-* (^7 y-) t 

ory^riDSairi. o~i. s^/Lroiii: 

[0040] r©i5i- ur#fc7KKfl:= s> -^©ift^ 
B*»aiSEH*»T?**=*attXtt=A«#t ©-■*»' 
Mm£A±-efc5r t*s?feaj$nfc„ rrorwow 



i. 8nmt?fcofc„ r©«t5^7k^b-y^v 

»*©^ytr^ (jfc*) **Htl. Sg/mL, X$ 
E jfSOSIc i 5 l 0 \W£—9 ©HMBffitt 0 . 2 5°, 
Jt*ffi9r±2. 4m 2 /gtife-3t 
[0 0 4 1] Hi|0ij2 

tt;tr, ffij»=sf^/ui*»3^h©a^*»« (N 

i/Co0jWt=8 5/1 5, 2. 4*A-/ 

[0042] z<ox. 5 iatifc«<b=7^;^^ 

tt=^Stt©-9sB^-#Wfc Life - *» b ft t> , ± 

12. 1 uratiiofc, d©i 
5 Kfcmt = y -Jr ;u = ^/u h »*©^ y f v ^ 
MEttl. 7g/mU X^ia*fa!)^|c:J:5 1 0 lffit* 
-*©¥ffi*gt±0. 2 6" . Jt^S8ffi2. 9mVg 

[0 04 3] JfcetW 1 

©Kit) «J|^1 OLWEJSWteSHK-s'Jvi'iB! 

»3^Wh©ift-g-7kgffi (N i/CoM^Jt=8 5/1 
5, •&§t?g*=l. 6^/V/L) i7V^7* (5. 
9^u/L) tSr^:tv^ftt6 0 0mL/B#S.U ! 8 lmL 
/l$lCT»iKWfc*D*ftasP>, l3B*tc, i@l^!KV/Srp 
H^ybia-^t-jiii)^*^ P H?rl2. 0±0. 2\C 

l^floo, tKK^t- by *AjJc*tt (6. o*yw/ 
L) «riS«EWfcJ0^.fc. i©J:5JcLT, 

tT*v\ (^yy-) ^a^wics 

Jflf*»e>SfflLfc. R«*RI»U"C4 8I^IHffiiUfca 

©^7y-sr«ii, ?m e«Lr % *.mt=-yir^ 

[0044] i©i5t- ur y 
5 fc, fitS*5 0 . 1 n m£lT©M4-Wfi!Ii L 

ft, if-i§i*ftt*a!iit«iT?aa^ufctr5, 12. 

;Hf»*ro^5'e^ (3t«) SStt2. og/mu 
xisia*f»is»cj:5 1 0 iffif-^©¥«itto. 8 9 

0 > Jt^SS!tt3 0. 4mVgfjt)ofc. 
[0 0 4 5] Sffi^3 



-6- 



NiJJWfcl. 0 2tUT»-&U ^#H^i^> 8 0 
0t-C2 0^r«U, ^ttSr#»UT, = 
y.**£&*«r»fc 0 :^^^v8yf!)Aft, *<z> 

£ata«^««&fx*ig 4 ic^tJ: 5 k % 1 * m 

[0 0 4 6] r© = y*A*y^£Att*®#y*V^ 
**ttl. 7g/mL, JfcSffi»ttO. 15m 
2 /g-Cfcofc 0 Cu-Ka*fc«V*TMfcLfc 
X*8ia#fBISrH5fc^t". 

[0 0 4 7] HJ6#|4 

©IWWftSMot/hiOT^^T* (1.0* 

fcW»3/Vwhtffli(K^V»>Aoa^*** (Ni 
/Co/MgJK^it=8 1/1 4/5, £fl-»«2. 4 
^A'/L) ^TV^-TtK (13. 3*;\>/L) t&Z 
tl?tl9 9mL/«*JUM 8mL/^F<OSiJ'&jcritjg!W 

lcigffij£ii\ pHSrlO. 5 ±0. 3fc«H»Uoo, tK 
IMb+hy*A*J8« (8. 6*/u/L) SrSttWfcJn 

ffiB^ jr A oS^TK^ffi^ 7 V*~7* fc *$tfb 
^hy ^A*J^fcSrKJ^teJiaittKlo*.oo, EJC 
Sr4 8^Ktch)fco-C?f*o^ 0 roffl, SJSW^KJK 

1. 3^/L©$SHfc«»-*-5t*fc % KlSiSASrta 

«=yhB-?fct3 o < c± ltfcfifcttbfc, BU&teT 
[0 0 4 8] r<DJ:5tcbr»fc7KSMl2=y^3^ 

«t?SISLfci^6, 14. 9/xm-Cfoofco £ 

ylfy^ (%*) **tt2. Og/mL, X$llE]#r$iJ£ 
tciiS 1 0 iSf-^^«mo. 2 6° , Jt*iBR 

»2. 0m 2 /g-CfeofCo 
[0 0 4 9] HJ£«il5 

sy*A*T-> OH) SSat«4fc*v^ fflSK-y^ 
A'4:«»=»/<A'h killiT^i/frAOWAItttlcft 

A**J»K (N i/Co/C a«Wt=8 1/1 4/ 
5, ^IfS«2, 4^/u/L) trJH^fc«*Hu HlkM 
4 t fRJUlic ITx *BMt=y^i/3^;vh*/Vi/?A» 



[0050] ^(OiptC LT#fc*IMbfi 3/ ^r/Ua A 
JK0l4teJ:St><Bfc BJ«te. *B*»a*iE=*»T* -5 
fett8, -hRZA»0>-2MS 1 n m£k±~T?h 5 £ fc 

aauaitMSLfctrs, 13. 2^^* 

fc, r CO <fc 5 ft*Wfc=- * /VU h #;l^> £ 
<D#yp>iT mm) «Stt2. Og/mL, X^ESt 

aa^fcia 1 0 iffitr-*<o2HK«tto. 2 6° , ttx 

ffi«H2. 3m 2 /g-C&o*: 0 
[0 0 5 1] ^JS^]6 

^Aoa-gTKiStt (N i/Co/S rigmfc=8 1/ 
14/5, £ff&&2. 4*A/L) fcJflV^£W|>tt, 

[0 0 5 2] ^Oi 5 tt»fc*»ft^:y 
@*f«^ai^«-C»J«Lfefc^5, 12. 9|iin-C$)0 

+*>±Wm*v^sr i. 9 g /m 

2 6° % tb*H8[tt2. 4m 2 /gT?foofc 0 
[0 0 5 3] ^JEW 7 

(N i/Co/B alg^M:=8 4/1 5/1 s 

H-S«2. 4^/v/L) 4rfflv^£Jl^tt % ^!S^j4i:^ 

fee 

[0 0 5 4] 5fcLT»fc*Kft=iyJr/V3^W 

«J4k:J:5t>otra*fc. *ffi*saj3T]EH««-c&5 = 

»IS«"l?»J3etfctr5, 11. 7 Mmtrfcofco * 

fc> :©i5ft*iMk=y^3/<;i/h^ hoyf^ 

*&^O^yt: a y^ Mftl, 9g/mL, X* 
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tfc«Bfa«tt2. 5m 2 /g^o/: 0 
[0 0 5 5] Hlfit?j 8 

o«»ji#««a«ofr/h*<Dr^*^T* (i. o* 

i W^^v h t«7;v^r)A^^ (Ni 

/Co/AlISWfc=8 4/1 5/l N £*f««2. 4 
^/L) tr^-r* (13. 
tl-ett9 9mL/Wl 8mL/B*<D»J^lCT»Ktt 
fciOfcfcaSfe, RUSK:* S«*^4rpH3Vbn-9 
fcSHBlS** pHSrlO. 5±0. SCiSloo, tK 
■ffr*-h!J*A*»K (8. 6^/u/L) SrSSEWtcig 

£4 8f$mzt>it<oXftfti1t 9 ^offl, S^Hos/S 

(^7!)-) t^T^TOg^l. 0- 
1. 3^u/LO«Hfc«»+5 4:*fc, Sis®*** 
^znyha-y\cX3 0°C± l°C\C{&ftLtz 0 SiS^T 

[0 0 5 6] roj;5fcUT»fc*iMb=y-5 r /i^3^A' 

a-CiSlfetr^ 11. 4 M mtfcot Sfc, r 

ytf^ fcSttl. 7g/mL. X^@#f$J£ 

fciSl 0 Ifl5tf-*<&¥ffi«tt0. 2 6° , VdkW& 
»3. lmVgtfcofCo 

[0057] nmw 9 

E*S*fc«fc« 2 -e«fc**fl:=. y fr;u=is<,\, 1 
k g fc*trft&A/-C, 5L©^?!l-t4U 
«#T, £ftfcffi*T^$=*A**« (0. 9*/U/ 
L) *6 0 0mL/*©«*lSg«ttfclD*.4*t>. HO 
ftfc, aiffi^y^SrpHay hn-?fca»*-B\ pH 

4:7. 5±o. 3\mm^iL *mti-h})<>j»fc® 

m (2. 7*/V/L) fc^«fc:ii05tfc. ^ipfcl 

ifi, *fo tt«L"C, £®fcT/w$-*A£1fet$^fc 
*«{t;=y^=«^HE&* (ai/ (Ni+Co) m 
*t£=0. 1) £#fc B 



[0 0 5 8] r. (DmmCT/V^^ r> A £fcf £itfc*g£ 
SrH 8 ic^rfj; 5 *BMfc-y -ir/Wa^/W MSL=?<D$t 

[0 0 5 9] r<o*Slcr/u^r:»?^*«*S^:fc7kK 

[HlgfaaSJ3£m-eaaSLfc^r5, 13. 

fco *fc, 9vW9 (*«) MEttl. 6g/mL, 

xjREnffff £lc J: * i o lffitr-^o^ffiBrto. 26 
[0 0 6 0] \mw2 

- v frfr tmm^ v t m$tr ^ =■ ^ ^ <oa^* « 

tt (N i/Co/A!Jg^it=8 4/l 5/1, #tW 
*1. 6^/V/L) fcT.yW* (5. 9^/L) 
kSr^iX-ejie 0 0mL/«FM8 l mL/H$(crajgg 

P H4rl2. 0±0. 2\cmWl,io, 
frmt-rhV !>A*8» (6. 0^/L) Sr5t»ttfc 

fcS****b*WLfc. S*SrH*6L-C4 8l*MgaiL 

[0 0 6 1 ] r©i5fcbT#fc*SMb^y^3/^ 
H9fc»i-J:5fc, ttft^o. l m -mSJlTottjBi^-Sc 

5, 2. Umtfeofc d<0«t 5 4*IWIs=y 

*tto. 9g/mL, xm®ffimfe\ci:?> 1 0 IffitT— 
^OMMiB«tt0. 7 3° % Jt*S8(r±8 3.. OmVg 

[0 0 6 2] HJfi^ 1 0 

( y jr A • n y ^/MKMMbttOfBt) ffiKfl 9 1?# 
*i*SWfcy^«>A.-*ia«:L i/ (Ni, CoMA 

i) js-f-iti. 0 2tua&u stm&mn.*, so 

fiktt^XirH 1 0 teftfrZ 5 tt« 1 m mJ^±(D±# 
[0 0 6 3] r v y ^ 



m*l 1. 9 Mm, tyWtf (3te«) ttflEttl. 9g 
/ml, JtSS^iiO. 3 0mVgf^fc„^ 
Cu-Ka*S£fflV>ra!l;£LfcX®iElJr0&01 1^ 

[Ell] 14, «38BWt««lK:r»fc*BWls=iy^r/MBi[ 
?«>j&aNt?ltlNK9JI («p*i o o o oft) 

6. 

[■2] f4, iCB l o*Ws=?*/H»WKttlE 
[03] (4, Jtttfl 1 \ZX'&1Um.\\L- V *7Va/*/w h 

reo&ffiwnmNivx (rasp loooot) t?$> 

[04] 14, *8Hmfl3£T#fc=y4rA'B!>? C 
Att^WjfettSW-f Wtt«9K (ffl#l 0 0 0 Oft) -c 

[05] 14, 3ts|8W^Jfi«il3(i-C#fc-s"{ryvK!>^l> 

^* ~> Ami- <d mum^M («f* 



ioo o oft) -?&2>. 

[0 7] f4, 8 fcr^fc^ks-y^r/Ua 

lOOQOft) 

[0 8] Ht, **WIM6« 9 fcf»fc*ffiK:*»l:T/u 
§ =• 9 A Srtt» $ *-c *5*»fli- v >rfl> a ^ h 
©*aES*HMW»X (ftsfU 0 0 0 Oft) T?fe2>„ 

[0 9] (4, Jt«E«l2tr^fc*K^-y-5r/W3^h 
7 A- 5 - * AtS^O^aESm^SISSE^ (fiflOO 
0 0ft) 

[010] (4, *£9JJt)M| 1 0 fcT#fca/</> fSU! 

nm^sm^* (ft^i o o o oft) -e*>5. 

[011] (4, #3593§Stfc0!l 1 0 */u 
f-^Att-f©XiWlia«f0T»j!>«. 

[w#©tft9n 

l-*ffi*S|StfjE=^}g-Cfe5=Aft!KXti=^<E«4: 
^LTV^5-*«t^ 2--JfcBM ! \ 3- — &%rt-<D$i 
ffi. 
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